Timing of zona pellucida formation in the tammar wallaby (Macropus eugenii) and brushtail possum (Trichosurus vulpecula).
The zona pellucida (ZP) is an extracellular coat that surrounds the mammalian egg, and serves as the primary recognition site for fertilizing spermatozoa. The timetable of ZP formation was examined in two marsupials, the tammar wallaby (Macropus eugenii) and the brushtail possum (Trichosurus vulpecula) using conventional histological methods, immunofluorescence and electron microscopy. Ovaries from tammar wallaby pouch young less than 80 days of age contained only primordial follicles with a single layer of flattened granulosa cells. There was no evidence of ZP formation until 98 days, when a small number of eggs surrounded by a single layer of cuboidal granulosa cells had a ZP detectable by periodic-acid-schiff staining and rabbit anti-pig ZP polyclonal antibody labelling. Possum ovaries at 108 and 114 days also contained a small number of eggs with a ZP and a single layer of cuboidal granulosa cells. The antibody also labelled the peripheral cytoplasm of oocytes at this stage and, occasionally, the granulosa cells. Antral follicles were first detected at 144 days in the wallaby and 125 days in the possum, and always contained an egg surrounded by a ZP. Ovaries from 147, 158, 165, 181, 184 and 210-day-old tammar wallabies contained a range of follicle types from primordial through early antrum formation. Electron microscopy confirmed observations made at the light microscope level. The ZP was first detectable in small primary follicles with a single layer of cuboidal granulosa cells in areas where microvilli had begun to form on the egg plasma membrane. Immunogold labelling indicated the egg cytoplasm as the origin of the ZP proteins. The ZP completely filled the space between the egg and the adjacent granulosa cells in preantral follicles, so that there was no perivitelline space.